ABSTRACT
INTRODUCTION

47
In Indonesia, corn (Zea mays L.) is a subordinate crop besides rice. Corn is mainly processed 48 as food for human, also to the benefit of poultry and livestock. National corn demand in 2016 was 49 13.8 million tons. However, national corn production has reached an all-time high under the national 50 needs. The national corn demand cannot be fulfilled as the low yield of corn. The presence of weed 51 is one of significant factors. Weed can reduce crop yields through competition for nutrients, water, 52 space, and sunlight. Potential yield loss caused by weed, specifically in corn, is estimated to range 53 between 16 to 80% (Paller, 2002) . Clay and Aquilar (1998) stated that yield loss in corn caused by 54 weed can reach 95%, therefore the presence of weed in corn must be controlled. Culpepper and York
55
(2000) stated that herbicide is economically important weed control method in corn; however it 56 should be implemented carefully to avoid negative impact on corn. According to Dill (2005) 57 transgenic corn varieties, as a result of genetic engineering, can increase yield of corn.
58
Corn variety, namely NK 603, is a new transgenic crop variety in Indonesia. This transgenic 59 variety contains of a gene so called CP4 EPSPS (5-enolpyruvyl shikimate-3-phosphate synthase) 60 which makes the corn plants tolerant to the glyphosate herbicide. The CP4 EPSPS genes are the result 61 of the isolation of soil bacterium Agrobacterium tumefaciens strain CP4 (Riches and Valverde, 2002) .
62
Glyphosate is effective to control grass and broadleaf weeds. According to Klingman et al. (1975), 63 foliar application of glyphosate is subjected to translocation to all parts of plant, while root absorption 64 is negligible, in which the herbicide quickly decomposes in the soil. The poisoning symptoms, due to glyphosate, develop slowly and can be seen at 1-3 weeks after application. Leaf chlorosis and purpling 66 veins, followed by necrosis and abnormalities symptoms such as visible white spots and stripes are 67 all the symptoms of poisoning caused by glyphosate (Ashton and Crafts, 1981) . Leaf chlorosis is 68 caused by inhibition of the enzyme 5-enolpyruvil-shikimic-3-phosphate synthase (EPSP Synthase),
69
which plays an important role in amino acid biosynthesis of phenylalanine, tyrosine, and tryptophan.
70
According to Monaco et al. (2002) weeds will diminish slowly in 1-2 weeks after the application of 71 glyphosate, and then weeds turn into brown color, where death is inevitable. The drift of glyphosate 72 application on crop can be morphological defects, chlorosis, sterility, and yield loss (Heck et al., 73 2005).
74
The effect of glyphosate potassium herbicide at two different times of application, 75 specifically to the resistant NK603 and conventional corn varieties, has not been known yet.
76
Therefore, the present study aims to determine the efficacy of glyphosate potassium for weed control Betasiflutrin. The glyphosate potassium was applied by using semi-automatic knapsack sprayer with 88 a pressure of 1 kg / cm3. The experimental design used was randomized block design, which consisted 89 of 20 treatments and each treatment was replicated two times; so that there were 40 plots (Table 1) .
90
The individual plot size was 3 m x 2.8 m. Glyphosate potassium herbicide was applied at 15 and 20 91 days after planting with the recommended dose of 2 L ha -1 . The observations used were: 1). Weed dry weight (g) was carried out at 3 and 6 weeks after 100 herbicide application, 2). Glyphosate injury in corn was evaluated as chlorosis symptom at 3 and 5 101 days after herbicide application and burn-down symptom at 7 and 14 days after herbicide application.
102
The symptoms of burn-down was assessed by using the score system: 0 = No burn-down, 0-5%, the 103 shape or colour of the young leaves are not normal; 1 = Mild burn-down, 6-20%, the shape or colour 104 of young leaves are not normal; 2 = Moderate burn-down, 21-50%, the shape or colour of young 105 leaves are not normal; 3 = Severe burn-down, 51-75%, the shape or colour of young leaves are not 106 normal; 4 = very severe burn-down,> 75%, the shape or colour of young leaves are not normal to dry 107 out and fall off until the plants die, 3) dry seed weight per plot (kg). All data were analysed by using 108 Minitab statistical Program.
RESULTS AND DISCUSSION
111
Vegetation Analysis before applying Glyphosate Potassium Herbicide
112
The dominant weed species that were found on the field before spraying glyphosate potassium 
5-enolpyruvylshikimate-3-phosphate synthase (EPSPS). EPSPS is a key enzyme in the shikimate
7 biosynthetic pathway which is necessary for the production of the aromatic amino acids, auxin, 155 phytoalexins, folic acid, lignin, plastoquinones and many other secondary products.
156 Table 4 and Figures 1 to 6 show that the application of glyphosate potassium at 15 and 20 157 days after planting displayed significantly more severe burn-down symptoms in conventional corn 158 varieties as compared to transgenic corn varieties at 7 and 14 days after herbicide application. The 159 burn-down score in conventional corn species is 4 (very severe burn-down), whereas in transgenic 160 corn species, the score is 0 (no burn-down). It was also observed that all conventional corn varieties The yield of transgenic corn varieties that are sprayed by herbicide glyphosate potassium 179 herbicide 660 g l -1 was between 7.13 to 10.57 ton ha -1 . On the contrary, the yield of conventional corn 180 varieties was significantly lower, producing yield of only between 0-2.6 ton ha -1 (Table 4) . 
